phosphatase activity with a-naphthyl phosphate as the substrate was critically evaluated and modified. Using partially purified prostatic acid phosphatase, we show that certain conditions for the assay must be satisfied to ensure linearity. These conditions include maintaining the pH between 5.6 and 5.9 and the addition of detergent to sustain linearity. The results obtained with a-naphthyl phosphate have been compared with those obtained by using p-nitrophenyl phosphate as substrate. When used with an automatic rate analyzer, the modified method is as sensitive but more reproducible.
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One of the shortcomings of measuring acid phosphatase (orthophosphoric monoester phosphohydrolase, EC 3.1. 3.2) is that most of the assay procedures for the enzyme are "end-point" determinations that entail long incubation, stopping the reaction, and measuring the product (1) (2) (3) . This is both time consuming and subject to analytical error. Although many substrates can be hydrolyzed by acid phosphatase, only a-naphthyl phosphate is suitable for continuous monitoring (4), the basis of this methodology being diazotization of the product, a-naphthol, with a diazo compound based on 2-amino-5-chlorotoluene as described by Hillmann However, the published procedure has some deficiencies-linearity is not maintained and incubation for as long as 30 mm is required-that make it unsuitable for use on automated rate analyzers.
Here, partly purified acid phosphatase from prostatic tissue has been used in making modifications to the procedure so that the rate of the reaction is linear and reagent conditions and stability are optimal. In addition, the procedure has been adapted to an automatic rate analyzer and the results obtained have been compared with a manual method in which p-nitrophenyl phosphate is used as the substrate. 
Materials and Methods
Reagents and equipment. While these experiments were being performed, we noticed that there was a significant lag period between adding the enzyme and the rate becoming linear. This was first evident on using purified enzyme, presumably because of the greater rates at non-optimum pH as compared to serum samples. However, careful examination of the rates obtained on using serum also showed this lag period. This lag for the purified enzyme is plotted in Figure 2b tern parallels the decrease in the lag when the enzyme or serum is assayed.
Effect of detergent.
Another problem associated with the assay system was that the naphtholfFast Time, minutes 
Substrate concentration.
We determined the Km value for a-naphthyl phosphate by using a double reciprocal plot ( Figure 5 ). We found it to be 1.2 X 10 mol/litre, in agreement with published values (9) . Thus, to ensure optimum assay. conditions a concentration of 5 minol of a-naphthyl phosphate per liter is recommended, and this should give a rate at least 97% of the theoretical maximum velocity.
Recommended Assay Conditions
From our results, we recommend that if a-naphthyl phosphate is used as the substrate for acid phosphatase the following conditions should be used: 50 mmol/litre sodium citrate, pH 5.7; 0. 
Substrate Storage
We investigated the storage of the complete assay mixture, to establish a convenient method of storing this solution over an extended period of time. The reaction mixture was stored at either 4 #{176}C or frozen at -20 #{176}C and used in assays during 10 days. The mixture stored at 4 #{176}C was unstable and lost its activity rapidly. Even after two days, this assay mixture developed a high background color. In contrast, the mixture stored at -20#{176}C for 10 days gave a result 95% that of the initial value. Moreover, the mixture could be used again later if refrozen immediately after use. To test the reproducibility of the described procedure, we adopted the scheme of Barnett and Youden (10) (5) .
